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(57) ABSTRACT 

A device (1) for transferring a pattern (12) from a stamp (10) 
to a substrate (20) comprises a table (22) for supporting a 
substrate (20), a ?exible stamp (10) and a movably arranged 
body (25) having a pressure chamber (27) for exerting pres 
sure on a portion of the stamp (10), so that the portion is 
pushed toWard the substrate (20) and contacts the substrate 
(20). During a pattern transferring process, the body (25) is 
moved. As a result, adjacent portions of the stamp (10) suc 
cessively go through a process of being pushed toWard the 
substrate (20), getting in contact With the substrate (20), and 
being allowed to move back in place again. In this Way, it is 
achieved that the pattern (12) of the stamp (10) is transferred 
to the substrate (20), Without the introduction of vibrations, so 
that the transfer of the pattern (12) takes place in a highly 
accurate fashion. 

12 Claims, 2 Drawing Sheets 
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METHOD AND DEVICE FOR 
TRANSFERRING A PATTERN FROM A 

STAMP TO A SUBSTRATE 

The present invention relates to a method for transferring a 
pattern from a stamping surface of a stamp to a receiving 
surface of a substrate, Wherein at least one of the stamping 
surface and the receiving surface is ?exible, Wherein succes 
sive transfer areas, in Which the stamp locally transfers the 
pattern to the substrate, are created for a period of time and 
subsequently removed. 

Such a method is especially suitable to be applied in the 
?eld of microcontact printing, Which is considered as one of 
the enablers of printable electronics. In microcontact print 
ing, the features of the pattern to be transferred are in the 
micron and submicron range. In particular, the pattern com 
prises microstructures having elevated portions. 

Usually, in microcontact printing, an ink comprising so 
called alkane thiol molecules is applied. Initially, the stamp is 
?lled With these molecules by immersing the stamp in a 
solution, Wherein the molecules are absorbed by the stamp. 
When elevated portions of the microstructures in the stamp 
contact a noble metal, the thiol molecules diffuse through the 
stamp, forming a so-called self-assembled monolayer on the 
metal surface. The thickness of this monolayer is only a feW 
nanometres. The monolayer is only present on portions of the 
metal surface Which have contacted the elevated portions of 
the microstructures of the stamp. 

In a subsequent etching process, the monolayer serves as a 
resist to protect the metal. Surface portions Which are covered 
by the monolayer are protected against etching, While the 
unprotected metal is removed. Eventually, the original pattern 
of microstructures in the stamp is replicated in a metal sur 
face, via a monolayer. The above-described process of micro 
contact printing and etching can be repeated several times, so 
that a speci?c pattern comprising various layers is obtained 
on the metal surface. Before a process of printing a neW layer 
is carried out, it is important that the stamp is accurately 
positioned With respect to layers already present on the sur 
face. 

The method as speci?ed in the opening paragraph is 
knoWn, for example from WO 03/099463. According to the 
knoWn method, the pattern is transferred from the stamping 
surface of a stamp to the receiving surface of a substrate by 
successively bringing portions of the pattern Within such a 
range of the receiving surface during a certain period that the 
pattern is locally transferred from the stamping surface to the 
receiving surface. In particular, the application of individual 
actuators for moving the individual portions is disclosed. By 
successively operating adjacent actuators, it is achieved that 
transfer areas in Which transfer of the pattern takes place 
appear like one transfer area moving like a Wave betWeen the 
stamping surface and the receiving surface. 
An important advantage of successively creating the trans 

fer areas is that during the transfer of the pattern no air bubbles 
Will be entrapped betWeen the stamping surface and the 
receiving surface, even in case both surfaces are planar. 

In a practical embodiment of a device for carrying out the 
method as disclosed in WO 03/099463, three layers are dis 
tinguishable. A ?rst layer comprises a soft elastomeric stamp 
having the stamping surface. Preferably, the stamp is attached 
to a ?exible back plate, Which is a polymer plate, or a thin 
plate of glass, for example. A second layer comprises a plu 
rality of noZZles or grooves, arranged in a groove plate. Each 
noZZle is associated With a valve, Which is part of a third layer, 
and Which can sWitch betWeen vacuum and a mild overpres 
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2 
sure of about 2 kPa. The third layer also comprises supply 
channels and means for addressing the valves individually. 
The device is applied for transferring a pattern from the 

stamping surface of the stamp to the receiving surface of a 
substrate. The substrate is positioned at a predetermined dis 
tance from the stamp, for example at a distance of 100 um. 
During operation of the device, the Whole of the stamp and the 
back plate is held against the groove plate by vacuum. The 
valves are opened and closed again in a desired order. As soon 
as a valve is opened, air ?oWs into the associated noZZle, and, 
as a consequence, an associated portion of the stamping sur 
face of the stamp is pushed toWard the receiving surface of the 
substrate. In that situation, transfer of the pattern on the por 
tion of the stamping surface to the receiving surface of the 
substrate takes place. After a predetermined period of time, 
the valve is closed again, and the portion of the stamping 
surface of the stamp is subjected to vacuum again, as a result 
of Which the portion moves back to its initial position, in 
Which it is held against the groove plate. By opening and 
closing adjacent valves, areas in Which the stamping surface 
of the stamp is urged toWard the receiving surface of the 
substrate appear like one area moving like a Wave betWeen the 
stamping surface and the receiving surface. 

Application of the device yields very good results, espe 
cially for printing With micrometre accuracy. HoWever, When 
a higher accuracy is required, the device is less satisfactory. It 
appears that sWitching the valves from vacuum to overpres 
sure introduces vibrations, Which lead to distortions of the 
transferred pattern. Therefore, there is a need for another 
practical Way of carrying out the method knoWn from WO 
03/099463. The present invention ful?lls this need by provid 
ing a neW method and a neW device for transferring a pattern 
from a stamping surface of a stamp to a receiving surface of a 
substrate. In the neW method according to the present inven 
tion, at least one actuation unit having actuating means for 
moving a portion of a ?exible one of the stamping surface and 
the receiving surface in a direction toWard another of the 
stamping surface and the receiving surface is applied, 
Wherein the actuation unit and the partially actuated surface 
are moved With respect to each other. 

In the folloWing, the method according to the invention Will 
be explained, Wherein, for the sake of simplicity, it is assumed 
that the actuation unit acts on the stamping surface. That does 
not alter the fact that it is also possible that the actuation unit 
acts on the receiving surface. 

According to an important aspect of the method according 
to the present invention, the stamping surface and the actua 
tion unit are moved With respect to each other. Given the fact 
that the mutual movement may be a continuous, uninter 
rupted movement, it is possible for the actuation unit to suc 
cessively move adjacent portions of the stamping surface 
toWard the receiving surface, in other Words, to successively 
create adjacent transfer areas, Without introducing vibrations 
and deformations. 

Within the scope of the present invention, the mutual 
movement of the actuation unit and the stamping surface may 
be realiZed in every possible Way, i.e. by moving both the 
actuation unit and the stamping surface, by moving only the 
actuation unit and keeping the stamping surface at a ?xed 
position, or by moving only the stamping surface and keeping 
the actuation unit at a ?xed position. For example, the actua 
tion unit may be moved over a back side of the stamp, While 
the stamp is kept ?xed. It is also possible that both the stamp 
ing surface and the receiving surface are moved at substan 
tially the same speed and in substantially the same direction, 
Wherein the actuation unit is arranged at a ?xed position, and 
Wherein a back side of the stamp is moved along the actuation 
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unit. When the movements are of a continuous nature, the 
introduction of vibrations is surely avoided, and the transfer 
of the pattern from the stamping surface of the stamp to the 
receiving surface of the substrate takes place in a suf?ciently 
accurate manner, also in case the features of the pattern are in 
the nanometre range. 
A device for carrying out the method according to the 

present invention comprises means for suspending a sub 
strate, means for suspending a stamp, and at least one actua 
tion unit, and is adapted to establishing an arrangement in 
Which the actuation unit and the surface to be partially actu 
ated are movably arranged With respect to each other. 

In a feasible embodiment, the device is adapted to moving 
only the actuation unit While keeping the stamping surface 
and the receiving surface in place. In such an embodiment, for 
example, the device may comprise a guiding bar, Wherein the 
actuation unit is mounted on the guiding bar, and Wherein the 
actuation unit is movably arranged With respect to the guiding 
bar. 

In another feasible embodiment, the device is adapted to 
moving both the stamp and the substrate, While keeping the 
actuation unit at a ?xed position. In such an embodiment, for 
example, the device may comprise tWo pairs of rotatable 
reels, Wherein one of the pairs of rotatable reels is arranged for 
suspending the stamp, Wherein another of the pairs of rotat 
able reels is arranged for suspending the substrate, and 
Wherein the actuation unit is ?xedly arranged at a position 
Where a back side of one of the stamp and the substrate passes 
during operation of the device. 

The actuation unit and the actuation means may be 
designed in any suitable Way, Wherein it is important that the 
actuation means are designed to act on a portion of one of the 
stamping surface and the receiving surface in order to move 
this portion. For example, the actuation unit may comprise a 
slider body partially enclosing a pressure chamber, Wherein 
the pressure chamber is open to the stamp. When such an 
actuation unit is moved over a back side of a stamp, portions 
of the stamp are pushed toWard the substrate by the actuation 
unit as soon as these portions are under the in?uence of the 
pressure prevailing in the pres sure chamber, and move back to 
their initial positions again as soon as these portions are no 
longer in communication With the pressure chamber. 

It is noted that US 2004/ 01 97712 discloses a contact print 
ing system in Which a stamp is formed around support mate 
rial Which is attached to a spring that pulls both tight. A 
substrate is positioned in front of the stamp. For the purpose 
of bringing the stamp into contact With the substrate, a roller 
is applied, Which is rolled along a back side of the stamp. Due 
to the rolling action of the roller, air is pushed ahead of the 
contact line betWeen the stamp and the substrate, so that 
entrapment of air betWeen the stamp and the substrate is 
prevented. In this Way, it is eventually achieved that the sub 
strate is contacted by the complete stamp. 
An important difference With respect to the present inven 

tion is that a process in Which successive transfer areas are 
created for a period of time and subsequently removed does 
not take place. Furthermore, the roller can not be regarded as 
an actuation unit having actuating means for moving a portion 
of the stamping surface in a direction toWard the receiving 
surface of the substrate. In stead, the roller is a kind of press 
ing means for pressing the stamping surface against the 
receiving surface of the substrate, Wherein contact betWeen 
the stamping surface and the receiving surface is gradually 
built up from one side to another. Hence, When the contact 
printing system as disclosed in US 2004/ 0197712 is applied, 
it is not possible to control the time during Which the transfer 
of the pattern takes place for different portions of the stamp. 
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4 
ContrariWise, in a situation in Which the method according to 
the present invention is applied, it is possible to accurately 
control the time during Which a portion of the stamping sur 
face is urged toWard the receiving surface under the in?uence 
of the actuation means of the actuation unit. Furthermore, in 
the contact printing system as disclosed in US 2004/ 0197712, 
due to the fact that the stamp is pulled tight by a spring, 
tensions in the stamp are obtained, Which lead to deforma 
tions of the stamp and to inaccuracies in a process of contact 
printing. 
The present invention further relates to a method for trans 

ferring a pattern from a stamping surface of a stamp to a 
receiving surface of a substrate, Wherein at least one of the 
stamping surface and the receiving surface is ?exible, 
Wherein successive transfer areas, in Which the stamp locally 
transfers the pattern to the substrate, are created for a period 
of time and subsequently removed by applying at least one 
actuation unit having actuating means for moving a portion of 
a ?exible one of the stamping surface and the receiving sur 
face in a direction toWard another of the stamping surface and 
the receiving surface, Wherein the actuation means are 
adapted to exerting a predetermined pressure on a portion of 
the partially actuated surface, Wherein a mutual position of 
the stamp and the substrate is monitored throughout the pat 
tern transferring process by looking at a pattern of the receiv 
ing surface of the substrate and the pattern of the stamping 
surface of the stamp, and Wherein, in case a misalignment of 
the pattern of the receiving surface of the substrate and the 
pattern of the stamping surface of the stamp is found, the 
mutual position of the stamp and the substrate is corrected by 
displacing the stamp and the substrate With respect to each 
other until a proper alignment of the pattern of the receiving 
surface of the substrate and the pattern of the stamping sur 
face of the stamp is obtained. 
When printing a pattern comprising microstructures, it is 

very important that the stamp and the substrate are accurately 
positioned With respect to each other, especially in case a 
speci?c pattern is already present on the substrate, and it is 
desired to add a neW layer to this pattern. According to the 
state of the art, a process of positioning the stamp and the 
substrate With respect to each other is carried out before the 
process of transferring the neW pattern layer is started. 
According to a Well-knoWn alignment procedure, reference 
marks, Which are arranged on both the stamping surface of the 
stamp and the receiving surface of the substrate, are used. 
HoWever, in practice, during the pattern transferring process, 
a misalignment of the pattern of the stamping surface of the 
stamp and the pattern of the receiving surface of the substrate 
occurs, as a result of Which the neWly transferred pattern is 
displaced With respect to the pattern already present on the 
receiving surface of the substrate. The displacement may be 
even such that the substrate can not be used any further. 
When the method according to the present invention is 

applied, the process of positioning the stamp and the substrate 
With respect to each other is also performed throughout the 
pattern transferring process. In case a misalignment is found, 
the mutual position of the stamp and the substrate is corrected 
by displacing the stamp and the substrate With respect to each 
other until a proper alignment of the pattern of the receiving 
surface of the substrate and the pattern of the stamping sur 
face of the stamp is obtained. In this Way, it is possible to 
control the mutual position of the stamp and the substrate in a 
highly accurate fashion, so that highly accurate results are 
obtained. 
The method according to the present invention is appli 

cable in a situation in Which the actuation means are adapted 
to exerting a predetermined pressure on a portion of the 
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partially actuated surface, as in that situation, at least a portion 
of the actuation means may be transparent. This is relevant in 
case means for looking at the stamping surface of the stamp 
and the receiving surface of the substrate are positioned at a 
side of the stamp and the substrate Where the actuation means 
are also present. 
A device Which is suitable for carrying out the method 

according to the present invention comprises image detection 
means such as a camera, Which are arranged for simulta 
neously looking at the receiving surface of the substrate and 
the stamping surface of the stamp; and interpreting and con 
trolling means for interpreting images obtained by the image 
detection means and for controlling the mutual position of the 
stamp and the substrate on the basis of an outcome of the 
interpretation of the images, such as to obtain a proper align 
ment of the receiving surface of the substrate and the stamp 
ing surface of the stamp. In order to avoid obstruction of the 
vieW of the image detection means on the receiving surface of 
the substrate and the stamping surface of the stamp, compo 
nents of the device in a path extending betWeen the image 
detection means and the place Where the images are to be 
taken are transparent. 

The present invention Will noW be explained in greater 
detail With reference to the Figures, in Which similar parts are 
indicated by the same reference signs, and in Which: 

FIG. 1 diagrammatically shoWs a device according to a ?rst 
preferred embodiment of the present invention; 

FIG. 2 diagrammatically shoWs a device according to a 
second preferred embodiment of the present invention; and 

FIG. 3 diagrammatically shoWs a device according to a 
third preferred embodiment of the present invention. 

In the Figures, for the purpose of illustrating some impor 
tant details, portions of the devices shoWn are depicted in an 
enlarged fashion. Consequently, the Figures are not to be 
regarded as exact scale draWings of the devices. 

FIG. 1 diagrammatically shoWs a device according to a ?rst 
preferred embodiment of the present invention, Which is indi 
cated by means of reference sign 1. In the folloWing, this 
device 1 Will be referred to as ?rst pattern transferring device 
1. 
The ?rst pattern transferring device 1 serves for transfer 

ring a pattern 12 from a stamping surface 11 of a stamp 10 to 
a receiving surface 21 of a substrate 20. For the purpose of 
supporting the substrate 20, the ?rst pattern transferring 
device 1 comprises a table 22 having a supporting surface 23. 
The substrate 20 is ?xed on the table 22 by means of suitable 
?xing means (not shoWn). For example, the table 22 may be 
designed as a vacuum chuck, Which is capable of holding the 
substrate 20 against the supporting surface 23 on the basis of 
vacuum. 

The stamp 10 is made of a ?exible material, such that it is 
very easy to deform the stamp 10. For example, the material 
of the stamp 10 is chosen such that it already gets locally 
deformed When a small portion of the stamp 10 is subjected to 
a very mild overpressure of only 1 kPa. In particular, the 
stamp 10 is made of a soft elastomeric material, such as a 
polydimethylsiloxane (PDMS) material. 

The stamp 10 is attached to a back plate 13, Which is a 
polymer plate, or a thin plate of glass, for example. The back 
plate 13 serves as a carrier of the stamp 10 and is also very 
?exible, in a direction out of plane. Consequently, the extent 
to Which the Whole of the stamp 10 and the back plate 13 is 
?exible in a direction out of plane is comparable to the extent 
to Which only the stamp 10 is ?exible. 

The stamping surface 11 of the stamp 10 includes succes 
sive transferring surfaces 14 Which de?ne the pattern 12 to be 
transferred to the receiving surface 21 of the substrate 20. The 
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6 
features of the pattern 12 may be in the micron and submicron 
range. In FIG. 1, for sake of clarity, only a portion of the 
pattern 12 is diagrammatically depicted, in an enlarged fash 
ion. 

In the ?rst pattern transferring device 1, the stamp 10 is 
positioned such that the stamping surface 11 is facing the 
supporting surface 23 of the table 22 or, in case a substrate 20 
is placed on the table 22, the receiving surface 21 of the 
substrate 20. The Whole of the stamp 10 and the back plate 13 
is held by a stamp holding plate 15 having micro-holes 16, 
Which are diagrammatically depicted in FIG. 1 as straight 
channels. In a practical embodiment, the stamp holding plate 
15 comprises porous material in Which a plurality of micro 
holes 16 is present. For example, the stamp holding plate 15 
is made of porous aluminium. HoWever, the stamp holding 
plate 15 does not necessarily need to comprise porous mate 
rial. For example, it is also possible that the stamp holding 
plate 15 comprises a plate in Which a plurality of narroW 
channels is arranged. 
At a back side of the stamp holding plate 15, i.e. the side of 

the stamp holding plate 15 Which is not intended for contact 
ing the stamp 10, a vacuum chamber 17 is arranged. During 
operation of the ?rst pattern transferring device 1, under the 
in?uence of the vacuum prevailing in the vacuum chamber 
17, the stamp 10 and the back plate 13 are held against the 
stamp holding plate 15, as the vacuum chamber 17 exerts a 
suction force on the stamp 10, through the micro-holes 16. 

Inside the vacuum chamber 17, a slider body 25 is present, 
Which is slidably arranged on a guiding bar 26. In a front side 
of the slider body 25, i.e. the side of the slider body 25 facing 
the stamp holding plate 15, a recess 27 is arranged, Which, 
during operation of the ?rst pattern transferring device 1, is 
applied as a pressure chamber 27. For example, a mild over 
pressure of about 2 kPa is prevailing in the pressure chamber 
27 . 

The pressure chamber 27 is completely separated from the 
vacuum chamber 17 by the slider body 25. At the front side, 
the slider body 25 contacts the stamp holding plate 15 through 
a seal 28, so that leakage of air from the pressure chamber 27 
to the vacuum chamber 17 is prevented. 
The vacuum chamber 17 and the pressure chamber 27 are 

connected to suitable devices for supplying the vacuum and 
the pressure, respectively, through supply channels. For the 
sake of clarity, in FIG. 1, such devices and supply channels 
are not shoWn, given the fact that such devices and supply 
channels may be any suitable devices and supply channels 
knoWn per se. 
A portion of the stamp 10 Which is present in front of the 

pressure chamber 27 is subjected to a pressure force caused 
by the pressure prevailing in the pressure chamber 27, 
Wherein the pressure is transmitted through the micro-holes 
16 in the stamp holding plate 15.As a result, this portion of the 
stamp 10 bulges toWard the receiving surface 21 of the sub 
strate 20, While the remaining portion of the stamp 10 is held 
against the stamp holding plate 15 under the in?uence of the 
vacuum prevailing in the vacuum chamber 17. For sake of 
completeness, it is noted that in the process, an associated 
portion of the back plate 13 moves along With the portion of 
the stamp 10 that is bulged. A top portion of the bulged 
portion of the stamp 10 contacts the receiving surface 21 of 
the substrate 20, and at the position Where the contact is 
established, a portion of the pattern 12 is transferred from the 
stamping surface 11 to the receiving surface 21. 
The slider body 25 is continuously moved With respect to 

the stamp holding plate 15 and the stamp 10, Wherein the 
slider body 25 is guided along the guiding bar 26. Conse 
quently, the pressure chamber 27 is continuously moved With 
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respect to the stamp holding plate 15 and the stamp 10. In the 
process, the pressure chamber 27 remains separated from the 
vacuum chamber 17, through the seal 28. 
As a result of the movement of the slider body 25 and the 

pressure chamber 27, the portion of the stamp 10 Which is 
urged toWard the receiving surface 21 of the substrate 20 gets 
continually replaced by an adjacent portion. The bulged por 
tion of the stamp 10 moves along With the slider body 25 and 
the pressure chamber 27, as it Were. When all portions of the 
stamp 10 on Which a portion of the pattern 12 is present have 
been put in contact With the receiving surface 21 of the sub 
strate 20, the transfer of the pattern 12 from the stamp 10 to 
the substrate 20 is completed. 
An important advantage of the ?rst pattern transferring 

device 1 is that alternating the condition at the back side of the 
stamp 10 betWeen vacuum and overpressure does not involve 
any sWitching action Which could cause vibrations in the 
device 1. In stead, the condition is alternated on the basis of a 
movement of the slider body 25 along the guiding bar 26. In 
this Way, it is achieved that a generation of vibrations is 
avoided, especially in case the movement of the slider body 
25 is of a continuous nature. 

Furthermore, in the ?rst pattern transferring device 1, the 
vacuum and the overpressure are very Well controllable, as 
these conditions are maintained in one and the same chamber 

17, 27. Also, the transition betWeen the vacuum and the over 
pressure is very Well controllable. If so desired, it is possible 
to have at least one other pres sure regime betWeen the vacuum 

and the overpressure. For example, the slider body 25 may 
comprise another recess surrounding the pressure chamber 
27, Wherein the pressure in this recess is kept at a level 
betWeen vacuum and overpressure. 

In the ?rst pattern transferring device 1, positioning of the 
substrate 20 With respect to the stamp 10 is performed by 
moving the table 22 until the proper mutual position is 
obtained. For the purpose of moving the table 22, table posi 
tioning means (not shoWn) are provided, Which may be any 
suitable positioning means knoWn per se. Especially in case at 
least one pattern 12 has already been transferred to the sub 
strate 20, it is important that a process of positioning the 
substrate 20 With respect to the stamp 10 is accurately per 
formed, as the pattern 12 on the stamp 10 needs to be aligned 
With the pattern already present on the substrate 20. 

Preferably, the position of the substrate 20 With respect to 
the stamp 10 is checked optically, i.e. by looking at the receiv 
ing surface 21 of the substrate 20 and the stamping surface 11 
of the stamp 10. These surfaces 11, 21 may be provided With 
alignment marks, so that the proper mutual position may be 
obtained by looking at these marks and moving the table 22 
until the positions of the marks on the surfaces 11, 21 corre 
spond to each other. In a practical embodiment, the alignment 
marks may comprise so-called moire patterns. HoWever, it is 
also possible to look directly at both the pattern 12 on the 
stamp 10 and the pattern on the substrate 20, and to move the 
table 22 until the patterns are exactly aligned. 

Within the scope of the present invention, it is possible to 
have the inspection of the mutual position of the stamp 10 and 
the substrate 20 performed by means of an image detection 
arrangement comprising cameras and lenses, for example. 
This possibility folloWs from the insight that, as a conse 
quence of the fact that the stamp 10 is actuated by means of air 
pressure, the ?rst pattern transferring device 1 may be trans 
parent to a large extent. The stamp 10 and the back plate 13 
may be made of a transparent material, and the same goes for 
elements of the ?rst pattern transferring device 1 used for 
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8 
supplying the vacuum and the overpressure, Which may be 
constructed from glass or another suitable transparent mate 
rial. 

Given the fact that the Whole of the stamp 10 and the 
construction arranged behind the stamp 10 may be transpar 
ent, it is possible to monitor the mutual position of the stamp 
10 and the substrate 20 throughout the process during Which 
the pattern 12 of the stamp 10 is transferred to the substrate 
20, and, if necessary, to take correcting actions in order to 
restore the proper mutual position. In this Way, the accuracy 
of the pattern transferring process is even further enhanced, 
especially in case monitoring of the mutual position is per 
formed by directly looking at the patterns on the stamp 10 and 
the substrate 20 and making a comparison of these patterns. 

For the purpose of interpreting the images obtained by the 
cameras and controlling the table 22 in an appropriate man 
ner, both at the start of the pattern transferring process and 
during the pattern transferring process, any suitable controller 
and softWare implementation may be applied. Preferably, a 
memory in Which data regarding the patterns of the stamp 10 
and the substrate 20 are stored is applied. 

It is possible that only one camera is used for looking at the 
patterns on the stamp 10 and the substrate 20. Advanta 
geously, in such case, the camera is arranged such as to be 
movable along With the slider body 25. 

FIG. 2 diagrammatically shoWs a device according to a 
second preferred embodiment of the present invention, Which 
is indicated by means of reference sign 2. In the folloWing, 
this device 2 Will be referred to as second pattern transferring 
device 2. 

Like the ?rst pattern transferring device 1, the second pat 
tern transferring device 2 serves for transferring a pattern 12 
from a stamping surface 11 of a ?exible stamp 10 to a receiv 
ing surface 21 of a substrate 20, Wherein the stamp 10 is 
supported by a back plate 13 and the substrate 20 rests on the 
supporting surface 23 of a movable table 22. In FIG. 2, for 
sake of clarity, only a portion of the pattern 12 is diagram 
matically depicted, in an enlarged fashion. 
An important difference betWeen the ?rst pattern transfer 

ring device 1 and the second pattern transferring device 2 is 
that the ?rst pattern transferring device 1 comprises a stamp 
holding plate 15, a slider body 25 enclosing a pressure cham 
ber 27, and a vacuum chamber 17, Whereas the second pattern 
transferring device 2 comprises other components for holding 
the stamp 10 and actuating portions of the stamp 10. 

In the second pattern transferring device 2, the stamp 10 
and the back plate 13 are tightened in a stress-free fashion 
betWeen tWo Walls 18, Which are diagrammatically depicted 
in FIG. 2. For the purpose of locally pushing the stamp 10 
toWard the substrate 20, a vacuum preloaded air bearing 30 is 
provided, Which is arranged at the back side of the back plate 
13, at a small distance. For example, the Width of a gap 
betWeen the air bearing 30 and the back side of the back plate 
13 is only 5 to 10 um. Furthermore, the air bearing 30 is 
slidably mounted on a guiding bar 31. 

In general, air bearings are used for bearing objects in a 
contactless manner, Wherein a thin layer of air is provided 
betWeen the air bearing and the object. As air bearings are 
Well-knoWn in the art, these bearings and their operation Will 
not be further explained here. 

The air bearing 30 of the second pattern transferring device 
2 as shoWn in FIG. 2 comprises a central groove 32 for 
supplying air in an overpressure condition to the back side of 
the Whole of the back plate 13 and the stamp 10. During 
operation of the second pattern transferring device 2, a por 
tion of the back plate 13 and an associated portion of the 
stamp 10 Which are present in front of the central groove 32 
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are pushed toward the substrate 20. In the process, a portion of 
the stamping surface 11 of the stamp 10 contacts the receiving 
surface 21 of the substrate 20. The area in Which the stamping 
surface 11 and the receiving surface 21 contact each other is 
a transfer area in Which the pattern 12 of the stamp 10 is 
transferred to the receiving surface 21 of the substrate 20. 

For the purpose of keeping a portion of the stamp 10 
surrounding the portion Which is pushed toWard the substrate 
20 under the in?uence of the overpressure in a proper posi 
tion, i.e. a position right in front of the air bearing 30, the air 
bearing 30 comprises a vacuum groove 33 surrounding the 
central groove 32. On both sides of this vacuum groove 33, 
overpressure grooves for supplying an overpressure are 
arranged, in a Way that is Well-knoWn in the ?eld of preloaded 
air bearings. For sake of clarity, these overpressure grooves 
are not shoWn in FIG. 2. On the basis of an equilibrium 
betWeen pressure forces exerted by the overpressure grooves 
and a suction force exerted by the vacuum groove 33, a force 
Which is just right for keeping the stamp 10 and the back plate 
13 in the proper position is realiZed, Wherein contact betWeen 
the air bearing 30 and the back plate 13 is avoided. 

The air bearing 30 also comprises an intermediate groove 
34, Which is located betWeen the central groove 32 and the 
vacuum groove 33. In this intermediate groove 34, atmo 
spheric pressure is prevailing. In this Way, the intermediate 
groove 34 serves for a better control of the transition betWeen 
the overpressure and the vacuum. HoWever, it is noted that the 
intermediate groove 34 is not essential for the operation of the 
second pattern transferring device 2, and that this groove 34 
may therefore be omitted. 

The various grooves 32, 33, 34 of the air bearing 30 are 
connected to suitable devices for supplying the vacuum and 
the pressure through supply channels. For the sake of clarity, 
in FIG. 2, such devices and supply channels are not shoWn, 
given the fact that such devices and supply channels may be 
any suitable devices and supply channels knoWn per se. 

During operation of the second pattern transferring device 
2, the air bearing 30 is moved along the guiding bar 31, 
preferably in a continuous fashion. The movement of the air 
bearing 30 in the second pattern transferring device 2 has the 
same effect as the movement of the slider body 25 in the ?rst 
pattern transferring device 1, namely that the portion of the 
stamp 10 Which is urged toWard the receiving surface 21 of the 
substrate 20 gets continually replaced by an adjacent portion. 
Also, in the second pattern transferring device 2, alternating 
the condition at the back side of the stamp 10 betWeen 
vacuum or atmospheric pressure and overpressure does not 
involve any sWitching action, so that generation of vibrations 
in the second pattern transferring device 2 is avoided. 

In the second pattern transferring device 2, a proper mutual 
position of the stamp 10 and the substrate 20 may be obtained 
in the same manner as has been described With respect to the 
?rst pattern transferring device 1. Also, measures may be 
taken for correcting the mutual position of the stamp 10 and 
the substrate 20 during the pattern transferring process, if 
necessary. Hence, the second pattern transferring device 2 
may also comprise cameras and lenses, a controller, and a 
softWare implementation for interpreting images provided by 
the cameras and determining an associated movement of the 
table 22. 

FIG. 3 diagrammatically shoWs a device according to a 
third preferred embodiment of the present invention, Which is 
indicated by means of reference sign 3. In the folloWing, this 
device 3 Will be referred to as third pattern transferring device 
3. 

The third pattern transferring device 3 is adapted to per 
forming the process of transferring a pattern 12 from a stamp 
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10 
ing surface 11 of a ?exible stamp 10 to a receiving surface 21 
of a ?exible substrate 20 as a so-called reel-to-reel process. In 
FIG. 3, for sake of clarity, only a portion of the pattern 12 is 
diagrammatically depicted, in an enlarged fashion. The same 
applies to the pattern 24 Which is obtained on the receiving 
surface 21 of the substrate 20 as a result of the pattern trans 
ferring process. 

In the third pattern transferring device 3, the stamp 10 is 
shaped like a closed loop, Wherein the stamp 10 is suspended 
on a pair of rotatable reels 19a, 19b. The substrate 20 having 
the receiving surface 21 for receiving the pattern 12 from the 
stamp 10 is also suspended on a pair of rotatable reels 29a, 
29b. The reels 19a, 19b on Which the stamp 10 is suspended 
are arranged at a certain mutual distance, such that the por 
tions of the stamp 10 Which are present betWeen the reels 19a, 
19b are substantially planar. In a similar fashion, the reels 
29a, 29b on Which the substrate 20 is suspended are arranged 
at a certain mutual distance, such that the portions of the 
substrate 20 Which are present betWeen the reels 29a, 29b are 
substantially planar. The positions of the pairs of reels 19a, 
19b, 29a, 29b are adapted to each other in such a Way that a 
portion of the stamping surface 11 of the stamp 10 faces a 
portion of the receiving surface 21 of the substrate 20, 
Wherein a small gap is present betWeen these surfaces. 

At the back side of a portion of the stamp 10 located at a 
small distance from the substrate 20, a pressure unit 35 com 
prising a stamp bearing 36 and a recess 37 Which serves as a 
pressure chamber 37 during operation of the third pattern 
transferring device 3 is arranged. In the pressure unit 35, the 
pressure chamber 37 is surrounded by the stamp bearing 36. 
The stamp bearing 36 serves for guiding the stamp 10, While 
the pressure chamber 37 serves for pressing a portion of the 
stamp 10 toWard the substrate 20, such as to establish contact 
betWeen a portion of the stamp 10 and the substrate 20, in 
order to realiZe a transfer of a portion of the pattern 12 from 
the stamp 10 to the substrate 20. 

In this case, the stamp bearing 36 is a vacuum preloaded air 
bearing comprising an inner groove 41 and an outer groove 42 
for exerting pressure, and an intermediate groove 43 for pro 
viding vacuum. In FIG. 3, the exerted pres sure is indicated by 
means of doWnWardly directed arroWs, and the vacuum is 
indicated by means of upWardly directed arroWs. 

For the purpose of guiding the substrate 20 during opera 
tion of the third pattern transferring device 3, a substrate 
bearing 45 is arranged. In the shoWn example, the substrate 
bearing 45 is a vacuum preloaded air bearing comprising a 
central groove 46 and an outer groove 47 for exerting pres 
sure, and an intermediate groove 48 for providing vacuum. In 
FIG. 3, the exerted pressure is indicated by means of 
upWardly directed arroWs, and the vacuum is indicated by 
means of doWnWardly directed arroWs. Furthermore, the for 
mation of an air cushion betWeen the substrate bearing 45 and 
the substrate 20 is indicated by means of pairs of bent arroWs. 

Like FIGS. 1 and 2, for sake of clarity, FIG. 3 does not shoW 
any devices and associated supply channels for supplying 
vacuum and pressure to the grooves 41, 42, 43 of the stamp 
bearing 36 and the grooves 46, 47, 48 of the substrate bearing 
45, Which may be any suitable devices and supply channels 
knoWn per se. 

During operation of the third pattern transferring device 3, 
the reels 19a, 19b are rotated. In FIG. 3, a direction in Which 
rotation may take place is indicated by arroWs depicted in the 
reels 19a, 19b. As a result ofthe rotation ofthe reels 19a, 19b, 
the stamp 10 is moved along the pressure unit 35. In the 
process, the stamp 10 is guided by the stamp bearing 36, While 
a portion of the stamp 10 Which is present in front of the 
pressure chamber 37 is moved toWard the substrate 20, such 
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that a portion of the stamping surface 11 of the stamp 10 
contacts the receiving surface 21 of the sub strate 20, Wherein 
a portion of the pattern 12 is transferred from the stamp 10 to 
the substrate 20. In order to obtain a proper transfer of the 
pattern 12, it is important that the substrate 20 is moved as 
Well, at substantially the same speed as the stamp 10, in the 
same direction. In this Way, a continuous process is realized, 
in Which adjacent portions of the stamp 10 are successively 
bulged under the in?uence of the pressure prevailing in the 
pressure chamber 37, and in Which each neWly bulged portion 
of the stamp 10 contacts a neW portion of the receiving surface 
21 of the substrate 20, Which is located adjacent to a portion 
Which has just been contacted. By applying such a process, it 
is possible to perform the pattern transferring process on 
relatively large areas. 

Within the scope of the present invention, various pro 
cesses may be applied for ensuring that the stamp 10 and the 
substrate 20 are moved at substantially the same speed. For 
example, it is possible to have a process in Which the substrate 
20 is moved along With the stamp 10 on the basis of friction 
occurring in the contact betWeen the substrate 20 and the 
stamp 10. HoWever, for example, it is also possible to have a 
process in Which the rotational speed of driving reels of both 
pairs of reels 19a, 19b, 29a, 29b is accurately controlled. 

The patterned portion of the substrate 20 is Wound up on 
one of the reels 29a, 29b. If necessary, means for carrying out 
an additional step like a post-cure step or a drying step may be 
positioned betWeen the relevant reel 29b and the substrate 
bearing 45. 

Advantageously, the third pattern transferring device 3 
comprises a station 40 for supplying ink to the stamp 10. In 
FIG. 3, such an ink supplying station 40 is diagrammatically 
depicted. In the shoWn example, the ink supplying station 40 
is arranged such as to supply ink to portions of the stamp 10 
Which are moving toWard the pressure unit 35, i.e. Which are 
about to contact the substrate 20. 

In particular cases, it may be necessary to use UV-light for 
curing the pattern 24 on the substrate 20. For the purpose of 
supplying UV-light, an UV-source 50 is used. In case both the 
substrate 20 and the substrate bearing 45 are transparent, the 
UV-source 50 may be arranged at a back side of the substrate 
bearing 45, i.e. a side of the substrate bearing 45 Which is 
opposite to the side intended for facing the substrate 20. 
An important advantage of the application of the third 

pattern transferring device 3 is that it is possible to provide 
continuous substrates 20 from a roll With a desired pattern 24, 
in stead of handling one substrate 20 at a time, as is the case 
in the ?rst pattern transferring device 1 and the second pattern 
transferring device 2. The so-called reel-to-reel process 
Which is carried out in the third pattern transferring device 3 
is especially applicable When a ?exible substrate 20 is used, 
and is an enabling technique for printing displays on Wallpa 
per, printing transistors on ?exible tape, printing micro arrays 
on tape, etc. 

During operation of the third pattern transferring device 3, 
a pattern transferring process takes place at a portion of the 
stamp 10 Where the stamp 10 is substantially planar. Conse 
quently, the pattern 12 of the stamp 10 is not deformed, and 
transfer of the pattern 12 from the stamp 10 to the substrate 20 
takes place in an accurate manner. Therefore, it is possible to 
perform a high accuracy pattern transferring process, Wherein 
the dimensions of the pattern 12 may be in an order of 1 pm 
and beloW. 

In case at least one pattern 24 is already present on the 
substrate 20, and a subsequent pattern 24 needs to be applied, 
it is important that the pattern 12 of the stamp 10 is accurately 
positioned With respect to the pattem(s) 24 of the substrate 20. 
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In the third pattern transferring device 3, given the fact that 
portions of the stamp 10 and the substrate 20 betWeen the 
reels 19a, 19b, 29a, 29b are substantially planar, it is possible 
to actually meet the requirement of realiZing an accurate 
mutual position of the stamp 10 and the substrate 20. 

For the purpose of monitoring and controlling the mutual 
position of the patterns 12, 24 of the stamp 10 and the sub 
strate 20, the third pattern transferring device 3 comprises a 
camera 51, Which is connected to interpreting and controlling 
means (not shoWn) for interpreting the images obtained by the 
camera 51 and adjusting the position of at least one of the 
stamp 10 and the substrate 20 in case a correction of the 
mutual position of the stamp 10 and the substrate 20 appears 
to be necessary. Once the stamp 10 and the substrate 20 have 
been put in a correct mutual position at the start of a pattern 
transferring process, corrections of the mutual position are 
carried out during the pattern transferring process, While the 
movements of the stamp 10 and the substrate 20 are contin 
ued. 

In respect of the third pattern transferring device 3, and also 
in respect of the other above-described pattern transferring 
devices 1, 2, it is noted that any suitable arrangement for 
aligning the stamp 10 and the substrate 20 With respect to each 
other may be applied. For example, the substrate 20 may be 
provided With alignment marks Which are detectable by 
means of infrared-light, Wherein the pattern transferring 
device 1, 2, 3 comprises an arrangement Which is adapted to 
radiating infrared-light and detecting the alignment marks. 
When the preferred option of directly looking at the pat 

terns 12, 24 of the stamp 10 and the substrate 20 by means of 
at least one camera 51 is applied, it makes no difference 
Whether the camera 51 is positioned at the side of the stamp 10 
or at the side of the substrate 20. In either case, it is important 
that components arranged betWeen the camera 51 and the 
patterns 12, 24 are transparent. When air pressure is used for 
actuating portions of the stamp 10, it is very Well possible to 
apply transparent components. 

All shoWn devices 1, 2, 3 are suitable to be used for the 
purpose of performing a pattern transferring process on sub 
strates 20 having relatively large areas. Consequently, these 
devices 1, 2, 3 are suitable to be applied for the purpose of 
manufacturing displays, for example. Other possible applica 
tions are in the ?eld of manufacturing plastic electronics, 
biosensors, retardation elements/Wire grids, polarized back 
lights, lens arrays and micro arrays. 

Within the context of the present invention, it is important 
that deformations in the stamp 10 and/or the substrate 20 are 
avoided. Therefore, it is important to have both the stamp 10 
and the substrate 20 suspended in a stress-free fashion. Fur 
thermore, the distance betWeen the stamp 1 0 and the substrate 
20 is relatively very small, in an order of micrometres. In this 
Way, it is realiZed that bulging of the stamp 10 and/or the 
substrate 20, Which takes place during the pattern transferring 
process, does not introduce a substantial deformation, so that 
the accuracy of the pattern transferring process is high With 
respect to many other pattern transferring processes knoWn 
per se. 

According to the present invention, the contact betWeen the 
stamp 10 and the substrate 20 is established on the basis of a 
predetermined pres sure. In this Way, a predetermined contact 
pressure is obtained, Which is important in vieW of the fact 
that the contact pressure may not be too loW, in order for the 
transfer of the pattern 12 from the stamp 10 to the substrate 20 
to be complete, While the contact pressure may also not be too 
high, in order to avoid deformation of the pattern 12. Accord 
ing to many knoWn methods for transferring a pattern from a 
stamping surface of a stamp to a receiving surface of a sub 
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strate, for example the method as known from US 2004/ 
0197712, the contact between the stamp 10 and the substrate 
20 is established under the in?uence of a rigid member such 
as a roller or the like. In such methods, the contact pressure 
betWeen the stamp 10 and the substrate 20 is in?uenced by 
characteristics of the stamp 10 and the substrate 20 at the 
places Where contact is established. For example, at a place 
Where an unevenness is present, the contact pressure is higher 
than at a place Where this is not the case. In vieW of the desire 
to have a highly accurate pattern transferring process, it is 
most advantageous to have the contact betWeen the stamp 10 
and the substrate 20 established on the basis of a predeter 
mined pressure. 

It Will be clear to a person skilled in the art that the scope of 
the present invention is not limited to the examples discussed 
in the foregoing, but that several amendments and modi?ca 
tions thereof are possible Without deviating from the scope of 
the present invention as de?ned in the attached claims. 
When the devices 1, 2, 3 as described in the foregoing are 

applied, portions of the stamp 10 are bulged toWard the sub 
strate 20 under the in?uence of pressure. In particular, a 
pressure chamber 27, 37 or groove 32 in Which an overpres 
sure is prevailing is applied for exerting pressure on the por 
tions of the stamp 10. Within the scope of the present inven 
tion, it is not necessary that air is used for putting portions of 
the stamp 10 in contact With the substrate 20. For example, it 
is possible that the back layer 13 to Which the stamp 10 is 
attached is magnetically active, and that portions of the stamp 
10 are bulged under the in?uence of magnetic forces. It is also 
possible to apply pieZoelectric actuators or other suitable 
types of actuating means. 

In the shoWn examples, contact between the stamp 10 and 
the substrate 20 is realiZed by moving portions of the stamp 
10 toWard the substrate 20. In principle, Within the scope of 
the present invention, it is also possible that the contact is 
established by moving portions of the substrate 20 toWard the 
stamp 10, or by moving portions of both the stamp 10 and the 
substrate 20, provided that the substrate 20 is ?exible. 

In the ?rst pattern transferring device 1 and the second 
pattern transferring device 2, the substrate 20 is placed on a 
movable table 22. In these devices 1, 2, a process of putting 
the stamp 10 and the substrate 20 in a proper position With 
respect to each other is carried out by moving the substrate 20 
With respect to the stamp 10 by means of the table 22. Within 
the scope of the present invention, for the purpose of carrying 
out a positioning procedure, it is also possible that the sub 
strate 20 is kept in place While the stamp 10 is moved, or that 
both the substrate 20 and the stamp 10 are moved. 

The stamping surface 11 of the stamp 10 may be provided 
With any suitable ink Which is knoWn per se. For example, the 
ink may comprise molecules Which are supplied to the stamp 
ing surface 11 by means of diffusion. At the places Where the 
stamping surface 11 contacts the receiving surface 21 of the 
substrate 20, molecules are transferred from the stamping 
surface 11 to the receiving surface 21. It is also possible that 
another type of ink is used, Which is transferred from the 
stamping surface 11 to the receiving surface 21 When the 
surfaces 11, 21 are Within a close range With respect to each 
other, Wherein physical contact betWeen the surfaces 1 1, 21 is 
not necessary. In vieW of this, the Wording “contact”, When 
applied to the stamping surface 11 and the receiving surface 
21, is supposed to cover both possibilities of physical contact 
and of being Within a suf?ciently close range in order for the 
stamping surface 11 to be able to transfer the pattern 12 to the 
receiving surface 21. 

The method according to the present invention and the 
shoWn devices 1, 2, 3 are suitable to be applied in respect of 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

14 
various soft lithographic printing techniques, in particular 
techniques knoWn as microcontact printing, embossing and 
imprinting. In microcontact printing, it is important that the 
pressure applied on the stamp 10 in order to put the stamp 10 
in contact With the substrate 20 is limited, in order to avoid 
squeezing and distorting of the pattern 12 to be transferred. In 
embossing and imprinting, transfer of the pattern involves 
forming an imprint in a layer of ink Which has been supplied 
to the receiving surface 21 of the substrate 20. Therefore, 
When those techniques are applied, the pressure should be 
high enough for making nice imprints. 

In the foregoing, a method and devices 1, 2, 3 for transfer 
ring a pattern 12 from a stamping surface 11 of a stamp 10 to 
a receiving surface 21 of a substrate 20 are disclosed. 

According to the state of the art as for example disclosed in 
WO 03/099463, for the purpose of carrying out a pattern 
transferring process, a matrix of actuators is applied, Wherein 
the actuators are individually addressed to act on the stamp 
10, in order to put associated portions of the stamp 10 in 
contact With the substrate 20. Thus, the pattern transferring 
process takes place in discrete steps. As a result, vibrations are 
generated, Which have a negative in?uence on the transfer of 
the pattern 12, especially When the features of the pattern 12 
are in the submicron range. 

According to the present invention, the pattern transferring 
process is performed in a more continuous fashion, so that the 
generation of vibrations is avoided. A preferred Way of 
achieving this advantageous effect involves moving the stamp 
10 and a unit 25, 30, 35, Which has a pressure chamber 27, 37 
or groove 32 for exerting pressure on a portion of the stamp 10 
in order to move the portion toWard the substrate 20, With 
respect to each other. In general, an actuation unit 25, 30, 35 
and the stamp 10 are moved With respect to each other. In the 
process, the stamp 10 and the substrate 20 are kept ?xed With 
respect to each other, Wherein only small displacements of the 
stamp 10 and the substrate 20 With respect to each other are 
realiZed in case a deviation from a predetermined mutual 
position of the stamp 10 and the substrate 20 is detected. 
Among other things, a ?rst pattern transferring device 1 is 

disclosed. This device 1 comprises a ?exible stamp 10 
mounted on a ?exible back plate 13, a porous stamp holding 
plate 15 and a vacuum chamber 17, Wherein the stamp 10 is 
held against the plate 15 under the in?uence of the vacuum 
prevailing in the vacuum chamber 17. In front of the stamp 1 0, 
a substrate 20 is positioned on a table 22. 

Inside the vacuum chamber 17, a slidably arranged body 25 
is arranged, Which comprises a pressure chamber 27 for exert 
ing pressure on a portion of the stamp 10, so that the portion 
is pushed toWard the substrate 20 until it contacts the substrate 
20. During a pattern transferring process, the body 25 is 
moved. As a result, adjacent portions of the stamp 10 succes 
sively go through a process of being pushed toWard the sub 
strate 20, getting in contact With the substrate 20, and being 
alloWed to move back inplace again. In this Way, it is achieved 
that the pattern 12 of the stamp 10 is transferred to the sub 
strate 20, Without the introduction of vibrations, so that the 
transfer of the pattern 12 takes place in a highly accurate 
fashion. 
A device (1) for transferring a pattern (12) from a stamp 

(10) to a substrate (20) comprises a table (22) for supporting 
a substrate (20), a ?exible stamp (10) and a movably arranged 
body (25) having a pressure chamber (27) for exerting pres 
sure on a portion of the stamp (10), so that the portion is 
pushed toWard the substrate (20) and contacts the substrate 
(20). During a pattern transferring process, the body (25) is 
moved. As a result, adjacent portions of the stamp (10) suc 
cessively go through a process of being pushed toWard the 
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substrate (20), getting in contact With the substrate (20), and 
being allowed to move back in place again. In this Way, it is 
achieved that the pattern (12) of the stamp (10) is transferred 
to the substrate (2 0), Without the introduction of vibrations, so 
that the transfer of the pattern (12) takes place in a highly 
accurate fashion. 

The invention claimed is: 
1. A method for transferring a pattern from a stamping 

surface of a stamp to a receiving surface of a substrate, 
Wherein at least one of the stamping surface and the receiving 
surface is ?exible, the method comprising: 

creating for a period of time and subsequently removing 
successive transfer areas, in Which the stamp locally 
transfers the pattern to the substrate, by applying at least 
one actuation unit for moving a portion of a ?exible one 
of the stamping surface and the receiving surface in a 
direction toWard another of the stamping surface and the 
receiving surface, Wherein the at least one actuation unit 
and a partially actuated surface are moved With respect 
to each other during the transfer of the pattern from the 
stamping surface, 

Wherein the mutual movement of the at least one actuation 
unit and the partially actuated surface is a continuous, 
uninterrupted movement. 

2. The method according to claim 1, Wherein both the 
stamping surface and the receiving surface are moved at 
substantially the same speed and in substantially the same 
direction, Wherein the at least one actuation unit is arranged at 
a ?xed position, and Wherein a back side of one of the stamp 
and the substrate is moved along the at least one actuation 
unit. 

3. The method according to claim 1, Wherein the at least 
one actuation unit is moved over a back side of one of the 
stamp and the substrate, While this one of the stamp and the 
substrate is kept ?xed. 

4. The method according to claim 1, Wherein the at least 
one actuation unit is adapted to exert a predetermined pres 
sure on a portion of the partially actuated surface. 

5. A device, for application in a process of transferring a 
pattern from a stamping surface of a stamp to a receiving 
surface of a substrate, Wherein at least one of the stamping 
surface and the receiving surface is ?exible, the device com 
prising: 

means for suspending a substrate having a receiving sur 

face; 
means for suspending a stamp having a stamping surface 

including a pattern; and 
at least one actuation unit for moving a portion of a ?exible 

one of the stamping surface and the receiving surface in 
a direction toWard another of the stamping surface and 
the receiving surface; 

Wherein the at least one actuation unit and a surface to be 
partially actuated are moved With respect to each other, 

Wherein the mutual movement of the at least one actuation 
unit and the partially actuated surface is a continuous, 
uninterrupted movement. 

6. The device according to claim 5, further comprising a 
guide, Wherein the at least one actuation unit is mounted on 
the guide, and Wherein the at least one actuation unit is mov 
ably arranged With respect to the guide. 

7. The device according to claim 6, further comprising a 
vacuum chamber and a stamp holding plate having a plurality 
of holes, Wherein the vacuum chamber is arranged on another 
side of the stamp holding plate than the side Where the stamp 
is to be positioned, and Wherein the at least one actuation unit 
is arranged inside the vacuum chamber. 
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8. The device according to claim 5, Wherein the at least one 

actuation unit is adapted to exert pressure on a portion of the 
surface to be partially actuated. 

9. The device according to claim 8, Wherein the at least one 
actuation unit comprises a pressure chamber Which is at a side 
Where the stamp is to be positioned, and Which is intended for 
containing air at an overpressure. 

10. A method for transferring a pattern from a stamping 
surface of a stamp to a receiving surface of a substrate, 
Wherein at least one of the stamping surface and the receiving 
surface is ?exible, the method comprising: 

creating for period of time and subsequently removing 
successive transfer areas, in Which the stamp locally 
transfers the pattern to the substrate, by applying at least 
one actuation unit for moving a portion of a ?exible one 
of the stamping surface and the receiving surface in a 
direction toWard another of the stamping surface and the 
receiving surface, Wherein the at least one actuation unit 
is adapted to exert a predetermined pres sure on a portion 
of the partially actuated surface, Wherein the at least one 
actuation unit and a surface to be partially actuated are 
movable With respect to each other during the transfer of 
the pattern from the stamping surface, and the mutual 
movement of the at least one actuation unit and the 
partially actuated surface is a continuous, uninterrupted 
movement, 

monitoring a mutual position of the stamp and the substrate 
throughout the pattern transferring process by looking at 
a pattern of the receiving surface of the substrate and the 
pattern of the stamping surface of the stamp, and 

in case a misalignment of the pattern of the receiving 
surface of the substrate and the pattern of the stamping 
surface of the stamp is found, correcting the mutual 
position of the stamp and the substrate by displacing the 
stamp and the substrate With respect to each other until a 
proper alignment of the pattern of the receiving surface 
of the substrate and the pattern of the stamping surface of 
the stamp is obtained. 

11. A device, for application in a process of transferring a 
pattern from a stamping surface of a stamp to a receiving 
surface of a substrate, Wherein at least one of the stamping 
surface and the receiving surface is ?exible, Wherein the 
device comprises: 
means for suspending a substrate having a receiving sur 

face; 
means for suspending a stamp having a stamping surface 

including a pattern; 
at least one actuation unit for moving a portion of a ?exible 

one of the stamping surface and the receiving surface in 
a direction toWard another of the stamping surface and 
the receiving surface, Wherein the at least one actuation 
unit and a portion of a ?exible one of the stamping 
surface are movable With respect to each other during the 
transfer of the pattern from the stamping surface, and the 
mutual movement of the at least one actuation unit and 
the portion of a ?exible one of the stamping surface is a 
continuous, uninterrupted movement; 

image detection means, Which are arranged for simulta 
neously looking at the receiving surface of the substrate 
and the stamping surface of the stamp; and 

interpreting and controlling means for interpreting images 
obtained by the image detection means and for control 
ling the mutual position of the stamp and the substrate on 
the basis of an outcome of the interpretation of the 
images, such as to obtain a proper alignment of the 
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receiving surface of the substrate and the stamping sur 
face of the stamp; 

Wherein components of the device in a path extending 
betWeen the image detection means and the place Where 
the images are to be taken are transparent. 

18 
12. The device according to claim 11, Wherein the trans 

parent components include at least a portion of the at least one 
actuation unit. 


